THE development of interarterial coronary anastomoses profoundly influences the clinical course of angina pectoris and acute myocardial infarction and is important in lessening the extent of possible pathologic myocardial changes. The studies by Pitt recorded elsewhere in this issue are a contribution to the problem of the anatomic and functional characteristics of the coronary arterial system that has been debated for centuries. In 1669, Lower1 stated, "Hence it sometimes happens that, when the lumen of some artery has been too long obstructed or ligated, the blood busies itself in opening a wider channel for its passage in this vessel, must drive and buffet all the more into the next ones, until it has considerably dilated them to give itself room. " Lower did not state, however, whether he had observed interarterial anastomoses between the coronary arteries in the normal heart. In the normal heart, the anatomists have maintained that the coronary arteries are not end arteries.
Proof The hearts of patients with angina pectoris usually show one or more occlusions of the coronary arteries, a rich collateral development, and variable myocardial fibrosis or infarction. While there is a general relationship between the incidence of coronary occlusion and the occurrence of angina pectoris, other modifying factors, such as the exact site of the occlusion, the importance of the vessel involved, the adequacy of the collateral circulation, the rates at which such occlusions or narrowings develop, and the temporary influence of emotion and of vasomotor reflexes, are also of great importance. Although damage to the heart is minimized by the development of the collateral circulation, the margin of safety, or, as it may be termed, "the coronary reserve," is reduced.
In contrast to the general agreement of the findings in the hearts with atherosclerotic narrowings and occlusions, considerable divergence of results has been reported regarding the presence of intercoronary anastomoses in the normal heart. In an extensive series of over 1,500 consecutive normal hearts studied by the Schlesinger technic, the incidence of anastomoses was 9 per cent after exclusion of anemia, cardiac hypertrophy, valvular heart disease, and other categories in which hypoxia evidently leads to all increased incidence of anastomotic development Additional evidence of the functional significance of the collateral vessels is afforded by experimental myographic studies.7 In the normal dog heart, ligation of a main coronary artery causes the ischemic area to stretch rather than to contract in systole. The intereoronary communications are too small to transfer adequate quantities of blood.
Myographic records taken from an area supplied by a slowly occluded artery in dogs indicate that the region is undergoing shortening and that the newly developed collateral channels are functioning in adequate fashion.
Observations of the extent and size of the intercoronary anastomoses in the heart post mortem in man are in accordance with these experimental studies. That the collateral circulation protects the myoeardium from damage is generally agreed; a difference of opinion exists only in regard to the degree of protection that is conferred. Available evidence indicates that although sizable intercoronary anastomoses are visible within days after a sudden complete coronary occlusion or sudden narrowing, several weeks are necessary for their rich development and several months may elapse before their full potentiality is realized.
The slow development of these collateral channels emphasizes the importance of rest and reduced activity for many weeks after acute myocardial infaretion, contrary to the current tendency to earlier ambulation. Ample evidence exists that reduced cardiac work favors healing of the infarct, reduces the extent of myocardial damage, lessens liability to rupture, and provides time for the development of these anastomotic channels. The slow development of a richer anastomotic circulation is also apparently responsible for the occasional clinical improvement of patients with angina pectoris, the collateral channels acting to offset the narrowing or even the occlusion that has occurred. HERRMAN L. BLUMGART
